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SECONDARY BATTERY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive electrode 
active material for a lithium secondary battery, high in 
capacity, long in life, low in price, and excellent in heat 
' stability at the time of delithiuming. • - 

SOLUTION: A positive electrode active material for a lithium 
secondary battery is used having a composition expressed, by ™j 
Li1-a Ni1-b-c-d Mnb CocMd02 (M: an additional minor £ 
element), where ^0.1 5<a<0.1 0, 0.02<b<0.45, 0<c<0.50, and 0<d i4 
<0.20, and having a calorific value (y) of 0<y<30% relative to 
Lix Ni02 at heating temperatures ranging from 175 to' 
C when the quantity (x) of lithium remaining after extraction ^ i. 

is assumed to be 0.20<x<0.30. In the formula, M is on& or: ^ % -sm b « «; «< ■*> u m » v 
more kinds of elements selected from among the group la - ' 

excluding hydrogen and lithium, group Ha, group lib, group Mb, 

and group IVb in the periodic table of elements, and a group ~ : - 

comprising transition elements excluding Ni, Co, and Mn. 
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^Ila K?. ffllb m. ^IIIbK. tDit/^IVb t£b 
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t^7 7ffc9, ei 7 ( a ) [i. mtmmiixmo z Sdfctf 

Z>W) =0. 05C73TG • DTA -r — ^Trfe!?, 12] 7 



[1211 ] 




0 0.1 02 OJ 0.4 05 Oj6 0.7 0.8 OJB 

awn x 



(1°) #H¥1 1 -3 0 7 0 9 4 

18 

(b) 14, |B)W#^ay ^A^x =0. 25^*3JtSTG • DT 

A f—ftDrnx-foz,, 

im 8] DTA £«t3^ (lay^A) ff«LiNi0 2 , Li 
Co0 2 , LiMn 2 CU <D4:$s\fflfem%jJki-Jf7yx-hZ) 0 



[12)2] 




-025 -M -0.15 -ft, -0.05 0 0J» 0.1 tt 15 05 0.15 



'J* 1 !** .. Li,-. 



[1213] 

[04] 




CoS/itli a. Coo 




(12) 



mmw-i 1-307094 



7py h^-vCDf^ 



(72)3S|0# *E 



... <y 



mmW- 1 1 -3 0 7 0 9 4 

minimi e# 

[MB] 3^9^140 (2001. 9. 14) 



[<&BB#-§-J *H!¥ 1 1 -3 0 7 0 9 4 

B] Wl 1^1 U 5 0 (1999. 11. 5) 

i^m^-m ^mm^m 11-3071 

[tilS#f-l 1 0- 1 0 9 74 6 

H01M 4/58 
4/02 
10/40 

[F I J 

H01M 4/58 

4/02 C 
10/40 Z 

[JltBB] ¥j5gl 2^1 1 M 1 4 0 (2 0 0 0. 1 1. 

.14) 

mmmmm^] mmm 

[ft*rll ] Lii- a Nii-b-^-c Mn b Co c M d 0 2 (M:$S( 
m^QjcIf) (-joV^T, -0. 15g a g0. 10, 0. 02g b g 
0. 45, O^c gO. 50, 0 g d gO. 20<7)|a^§r^f^JJ_^ 

SrO. 20g x SO. 30 1 Lfct ^irJPiftfag|5lffll75 -300 
°C-ecO|§iAay Li x Ni0 z ^^L.-C0gy g30%T-$> 

^wt£*/ijp3s^ i a mia mib m. fmib 

05, j3j;l>*^IVb K, ftbl/^Ni, Co, MnK^CDS^Tt; 

hi z t -rait *m 1 tBisc ■; ^ ■» 

[ft *iS 3 ] IS*rl 1 S/cJ4 2 l^f2«»EteS^ia^ 

[ if *js 4 ] tfrta y f- » Aii^§^#)^4ta:ic £ g ^ 



^jxfcNi^MnjoJ:r>V^fr.ij:Cojr fr^r-t-5lg-a-|gH£Jfi 
j; 'J f 'i'Ai ii-A-^Bfei- j5 r ^ J: <9 m& ^Ktz 
<P 3 jg&Ig 1 % fr l-i 2 §E*t(P 'J ^ A -.fXyif/lH ffl TF 

[ It *rl 5 ] mifBll-g-/??^^, Ni^MnfeJ:r>V^fr 

asflP L T#yt. £ iirfc ^ g> t* fc 5 , §g jfeJj 4 IBito y ^ 

[If **S 6 ] Li i- a Ni i- b -o-c. Mn b Co. IL O.jMlM 
-fcgsflPTclj) ^feV'T, -0. 15g a gO. 10. 0. 02g b g 
0.45, Og c g0.50, 0 g d gQ. 20cpffl5fe»^-i-^ y ^ 

(Dgj^fe -C o T . Ni ^ Mn Jo J: XT- /Ik tz. tlCo » ^-j- 
6 ffit§£i&7k^ £ 7 ~ TlMTfi&BST V^e ~ ■> A * 



